Cerebellar cyclic nucleotides and the development of convulsion, with reference to the anticonvulsant activity of diazepam.
Dibutyryl cyclic GMP (DbcGMP) or dibutyryl cyclic AMP (DbcAMP) given to rats intracerebellarly in a dose of 200 nmol/head produced electroencephalographic convulsive changes. Intracerebellar (i.c.) administration of lower doses (100 nmol/head) of DbcGMP and DbcAMP and 200 nmol/head of norepinephrine (NE) and glutamate (Glu) facilitated the pentylenetetrazol (PTZ)-induced convulsions. Diazepam (100 nmol/head, i.c.) suppressed the PTZ-induced convulsions. GABA (400 nmol/head, i.c.) did not affect the PTZ-induced convulsions. These results suggest that DbcGMP, DbcAMP and Glu inhibit seizure control mechanisms in the cerebellum, and that one of the sites of the anticonvulsant action of diazepam is located in the cerebellum.